The standard birth-death process with various forms of intensities (coefficients) is a source for obtaining natural skewed distributions which in turn are important in modelling different phenomena: the number of transcripts in eukaryotic cells, the number of words in a text, the number of citations of an author, etc. In these cases the coefficients of the respective birth-death process have moderate growth. The most general assumptions of growth for these cases are presented in this paper. These assumptions of moderate growth allow simplification of the well-known conditions for the existence of the steady state distribution of the process.
The Model

The process
The standard birth-death stochastic process with positive coefficients λ n and µ n 1 , n
has been thoroughly investigated, see for instance [1] . The necessary and sufficient condition for the existence of the steady state distribution is 
Birth-death processes can be used in many theories e.g. in demography, population theory, branching processes, random walks, reliability theory. Skewed distributions play important role in modelling the behavior of biological systems, or other natural phenomena, e.g. the number ow words in texts, the number of citations of on author. Of the numerous publications on such distributions we wish to point out the pioneering works of Yule [2] (1924) and Simon [3] (1955) and some more recent ones Granzel and Shubert [4] , Bornholdt and Ebel [5] , Oluic and Vicovic [6] , and Kuznetsov 7.
Remark 2 Let assumptions 1.-3. hold. Now we write T
, and α
Indeed, for K large enough, using standard approximations we get
Remark 3 For any positive sequence, say
¿From the graph, it is obvious that the sum is bounded by 
2.3
Proof of theorem 1.
1, then (17) follows immediately by the ratio test.
2. By assumption 3.,
I, and using Remark 1, we get (18).
3. By assumption 4. from some index K 0 , say on,
Writing cP
we have for n
∞, using (33) we get
implying (20) for I I ∞ and Theorem 1 is proved.
Supplement to theorem 1
Note that the limit cases θ ¡ 0 and θ ¡ e ∞ may be included in (17). Let us consider the limit cases for β defined in (12).
Supplement 1
Proof of Supplement 1.
and so (19) holds. If I ¡ p ∞ then by Remark 2., 
∞ and J¨ ∞, we have by Remark 2. 
and in the case b) we have, since γ n 
Corollaries
Biomolecualr systems
The standard birth-death process with intensities
where λ 
in our opinion, may explain the general properties of many large scale biomolecular systems. In particular the model (46)-(47) suits well to model the process of gene expression in eucaryotic cells which exhibits a strong stochastic component, chaotic movement, and a skewed distribution of the number of events. The strong stochastic component of the evolutionary process of the number of transcripts of a particular gene is presented in terms of parameters λ u 2 and µu 2 . The factors λ u 2 φ n and µu 2 φ n characterize the united intensities at a given epoch. The chaotic movement is presented in terms of parameters λ u 1 and µu 1 . So the evolutionary process is formed by two independent local processes. This model in a particular case φ n ¡ n has been considered in [7] .
Here the steady state condition (1) has the form
or, if we define,
it can be written as
We say that θ is the traffic intensity of the strong stochastic component and e is the traffic intensity of the chaotic movement. The ratio c 
and the steady-state existence condition into
. The transform (51) does not affect only the form of T 0 but also the form of © p n . Thus from the very beginning we may consider the birth-death process with
and conditions (52) holds.
The result
The above defined (54) process satisfies the assumptions 1. 
. Now we may formulate, with help of Theorem 1., the following result. (52) and (54) hold.
Corollary 1 Let
We may also formulate this result in terms of parameters λ u i and µu i . by (53) we have the steady state condition
Corollary 2 Assume that the conditions (46).[47) hold. (au ) If
. Since now ∑ n¥ 1 1 ψ n ¡ ∞ we see that (62) holds iff either 0¨θ¨1¢ 0¨c¨∞ or θ ¡ 1¢ 0¨c¨1. This result was presented in [7] . 
The interpretation
Distributions With Moderate Skewness
Steady-state distributions
In the present paper, the existence of steady-state of a standard birth-death process under the assumption of moderate growth has been investigated, and Theorem 1. presents a complete simplification of the conditions (1) in terms of convergence of the series ∑ n¥ 1 tively moderate skewness to the right. Let us find the steady-state distributions, under some simplifying conditions. First we assume that assumption 3. holds from n ¡ 1 and denote
and introduce the sequences
Due to assumption 1.
For simplicity we assume that
and by the definition of b,
where
By Theorem 1. the ranges of the parameters are
In all cases a k , k
n 0 and d are arbitrary positive numbers. We call this class of stationary distributions the class of distributions with moderate skewness (DMS).
Discussion
In asymptotic analysis of the class DMS of distributions with moderate growth the parameters a 1 Due to (4.4) δ n and ε n are asymptotically equivalent and for the time being put δ n ¡ ε n ¡ ψ n £ In this way we obtain a subclass of distributions from the class DMS of types
